Objectives-To determine the prevalence and risk factors for symptoms related to gloves, and the relation between symptoms and immunological evidence of type 1 hypersensitivity to latex in a United Kingdom health care setting. Methods-A cross sectional survey was carried out among 773 employees at a British hospital. A self administered questionnaire was used to collect information about symptoms related to gloves and associated risk factors in a sample of hospital staV who were likely to use gloves at work. All of those who reported symptoms suggestive of type 1 hypersensitivity were invited for skin prick testing and measurement of specific IgE to latex (RAST). Results-Among the 372 responders, symptoms related to gloves were common, 49% reported redness or itching of the hands, 14% reported urticaria, and 6% reported chest tightness. However, the frequency of positive skin prick tests and RASTs was surprisingly low (only two subjects tested positive). Conclusions-These findings indicate the need for caution in the interpretation of symptoms related to gloves even when they seem to suggest type 1 hypersensitivity. (Occup Environ Med 1999;56:833-836) 
Type I hypersensitivity to latex has increasingly been recognised as an occupational health problem over the past 15 years, particularly among healthcare workers. [1] [2] [3] [4] Manifestations include urticaria, 1 5 rhinoconjunctivitis, 1 asthma, 3 4 and more rarely anaphylaxis. 6 7 The apparent rise in incidence has been associated with a growth in the use of rubber gloves to protect against blood borne infections, 8 although it is not clear to what extent diVerent aspects of glove use influence development of the disorder. Possible risk factors include the duration of wearing gloves, 9 10 the frequency of changing gloves, 11 12 whether the gloves are powdered, 8 and the purity of the rubber from which the gloves are made. 8 Also, risk may be higher in atopic people. 11 13-16 To manage the problem eVectively we need better information about the frequency and determinants of latex hypersensitivity so that preventive measures can be optimised and appropriate health surveillance put in place.
Several epidemiological studies have considered these issues, but few data are available from the United Kingdom, and it is possible that risks vary between countries because of diVerences in patterns of glove use. We therefore carried out a cross sectional survey of latex hypersensitivity and its association with potential risk factors at a British hospital.
Method
The study was conducted at Southampton University Hospitals NHS Trust and focused on staV who were likely often to use latex gloves in the course of their work. From the hospital's personnel records we selected all theatre nurses, operating department professionals, surgeons, and anaesthetists, and also for comparison, nurses in the infectious disease unit and outpatient departments where exposure was expected to be lower. Each subject was sent a short postal questionnaire which asked about job history, use of latex gloves at work, other possible risk factors for latex allergy, and about symptoms associated with glove use. Non-responders were sent a single reminder.
Subjects who reported ever having immediate nettle rash (urticaria) on the hands or wrists, puYness around the eyes or mouth, chest tightness, wheeze, or anaphylaxis in relation to wearing latex gloves were considered to have symptoms suggestive of type I hypersensitivity to latex. These and a random sample of asymptomatic subjects were invited to undergo skin prick testing and measurement of specific IgE to latex.
Skin prick testing was carried out by a nurse (AJ) who was blind to the history of symptoms of the subject. Tests were performed according to a standard protocol; one drop of each test solution was applied to the volar aspect of the forearm, and the skin was punctured through the drop with a standard skin test needle. The test battery included common inhaled allergens (cat fur, house dust mite, and grass pollens: Bencard), and both positive (histamine) and negative (saline) control solutions. Two methods were used to test for latex sensitivity. Firstly, fragments of latex and vinyl gloves were applied directly to the skin of the forearm and a prick was administered through the glove fragment. Secondly, starch suspension was prepared by washing out the inside of latex and vinyl gloves respectively with saline, and used in the same way as standard skin prick solutions. A test was regarded as positive if after 15 minutes it had produced a wheal with diameter at least 3 mm greater than that produced by the negative control. Specific IgE to latex was measured by a standard radioallergosorbent (RAST) assay with Hevia brasiliensis antigen supplied by Diagnostic Products Corporation (Ala STAT).
Associations between symptoms and risk factors were analysed with a log-logistic regression model, and risk estimates were expressed as prevalence rate ratios (RRs) with 95% confidence intervals (95% CIs).
Results
A total of 773 subjects were selected from the personnel records, of whom 372 (48%) replied to the questionnaire. Table 1 shows the diVerential response rate in each of the broad occupational categories. The ages of the responders ranged from 19 to 64 years (mean 40 years) and 67% of them were women. Fifty six (15%) reported that they donned >20 pairs of latex gloves in an average working day, and 178 (48%) 5-19 pairs. Altogether 177 (48%) indicated that they regularly wore gloves for >1 hour in total over a working day. The most frequent and prolonged use of gloves was by theatre nurses and operating department professionals. Table 2 shows the lifetime and 1 month prevalence of symptoms associated with the use of latex gloves. The most common complaints were redness or itching of the hands or wrists and eye soreness or watering, but symptoms more strongly suggestive of type I hypersensitivity-such as puYness around the eyes or mouth, nettle rash, and chest tightness or wheeze-were not infrequent. Of the 47 subjects who reported ever having nettle rash, five had also experienced chest tightness or wheeze when using gloves. Only one subject reported anaphylaxis in relation to glove use, and this had not occurred during the past month. Ten subjects said that they had had chest tightness or wheeze when in the same room as others using latex gloves. Sixty three subjects (15% of responders) had at some time changed their use of gloves because of a health problem related to latex. Three subjects (0.8% of responders) had changed job because of a health problem related to latex. Table 3 shows the association between symptoms suggestive of type I hypersensitivity to latex and occupation and atopic history. History of atopy was defined as a report of any of the following: dryness or cracking of the hands; chest tightness; wheeze or persistent blocked or runny nose in the absence of a cold. Type 1 symptoms in the past month were significantly more common in subjects who had experienced atopic symptoms before they began work in health care (RR 1.9, 95%CI 1.1 to 3.5), but the association of atopy with the lifetime prevalence of symptoms related to latex was weaker. After adjustment for age, sex, and atopy, there was marked variation in the prevalence of symptoms between occupational groups. In particular, the risk of symptoms, both recent and over a working lifetime, was relatively low in surgeons and anaesthetists, and much higher in theatre nurses and operating department professionals. Table 4 summarises the relation between symptoms in the past month and glove usage. Risk tended to increase with the number of gloves used in an average working day, but the trend just failed to reach significance (p=0.06). By contrast, there was no association with the use of gloves for >1 hour in total. Nor was there a clear increase of risk from working in a room where others were wearing latex gloves. One hundred and six subjects (53 symptomatic and 53 without symptoms) were invited to undergo skin prick and RAST testing, but 19 had left the Trust since answering the questionnaire and could not be contacted, and 28 declined. Among the 59 (33 with symptoms) who were tested, one subject with symptoms and one without were positive on both tests and all other results were negative.
Discussion
This survey of hospital staV found a high prevalence of symptoms related to the use of latex gloves, but demonstrable type I hypersensitivity to latex was comparatively rare.
The study sample was chosen to include occupational groups who regularly wore latex gloves, and the frequency of prolonged and frequent use was especially high among nonmedical theatre staV. The response rate to the questionnaire (48%) was relatively low, and it is possible that subjects with symptoms were more inclined to respond than those without. Nevertheless, even when allowance is made for this possible bias, symptoms associated with glove use were remarkably common.
The most frequent symptom was redness or itching of the hands, which was reported to have occurred at some time by almost half of the responders. Other studies have also found high rates of such symptoms in healthcare staff, with lifetime prevalences ranging from 28%-57%. 9 13 17 They could arise from irritant contact dermatitis and from allergic dermatitis provoked by accelerators in rubber, as well as from possible type IV hypersensitivity to latex.
Of the symptoms suggestive of type I hypersensitivity to latex, urticaria after the use of gloves was the most common. The lifetime prevalence of 13.8% is consistent with rates of 8%-16% reported from other surveys. 8 9 13 18 On the other hand, puYness around the eyes or mouth related to gloves (9.1%) and wheeze or chest tightness (6.4%) were reported rather more often than in earlier studies. 8 9 13 14 17-19 Only one subject described anaphylaxis relative to glove use, but life threatening symptoms of this sort may be underascertained in cross sectional surveys because they cause people to leave their jobs.
Given the high prevalence of symptoms related to gloves, the frequency of positive skin prick and RAST tests to latex was surprisingly low. Among the 33 subjects with symptoms and 26 without, who were tested, only two were positive and one of these did not have symptoms. In previous European and American studies, the prevalence of skin prick test positivity among healthcare workers has ranged from 2.9%-12.1%. 8 9 11 12 15 19 We do not think our low rate is attributable to errors in the testing procedure. Standard latex skin test solutions were not commercially available at the time this study was carried out. In clinical practice we have found good concordance between type 1 symptoms and skin prick testing for latex with this technique. Moreover, in this study, skin prick and RAST tests were assessed independently and showed complete concordance. The estimate may have been low because of random sampling variation, but also, two possible sources of bias must be considered. Subjects with severe symptoms from latex sensitivity may have been selected out of the workforce so that they were excluded from our cross sectional analysis; and subjects with symptoms which they perceived might threaten their careers may have declined to participate. The findings are, however, an indication for caution in the interpretation of reported symptoms, even when they seem strongly suggestive of type I hypersensitivity.
Because of this problem, it is diYcult to draw strong conclusions from the analysis of risk factors for symptoms related to gloves. The most important risk factors identified were work as a theatre nurse or operating department professional, and frequent changes of gloves. However, these associations may have been influenced by diVerences in people's threshold for reporting symptoms, and may reflect pathology other than type I hypersensitivity. The low response rate to the questionnaire would not have had an important eVect on these associations unless the risk factors differentially influenced the tendency to reply in those with symptoms.
Although the prevalence of confirmed type I hypersensitivity to latex in this study was relatively low, it can have serious consequences, particularly if it occurs in a highly trained member of staV and necessitates a change of career with retraining. Thus, there are strong grounds for trying to minimise its occurrence by the use of non-powdered gloves with low levels of protein residue, particularly in areas like operating theatres. At the same time, further research is needed, with large samples of subjects and good response rates, to confirm that such policies produce the benefits that would be expected.
Our findings provide no justification for selective exclusion of potential employees at pre-employment health assessment because of a risk of latex allergy, except in some cases where there is confirmed pre-existing type I hypersensitivity. Nor do they suggest that highly intensive health surveillance for staV who use latex gloves is justified. The aim should be to detect the few workers with more severe or deteriorating symptoms at an early stage so that they can be investigated more thoroughly. Thus education of healthcare workers to report symptoms related to gloves early is as important as conventional health surveillance.
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